Introduction
Dithiocarbamates of general structure 1 including cyclic derivatives 2-4 show antibacterial, [1] [2] [3] [4] anthelmintic, 5, 6 fungicidal, 1,2,4,7-10 herbicidal, 7, 11 antifouling, 12 growth depressant, 13 and algicidal activity. 14 They are also effective catalysts for photopolymerization 15 and vulcanization. Major approaches to the preparation of N,N-dialkyl dithiocarbamates 1 (Scheme 1) utilize reactions of dithiocarbamic acid salts 5 (accessible, or generated in situ from amines with carbon dithiocarbamates 1 (R 2 = R 3 SO 2 CH 2 ) were prepared by the N-alkylation of dithiocarbamates 7
with sodium p-toluenesulfinate and formaldehyde. 
Scheme 1
Reported preparations of N-alkyl thiazolidine-2-thiones 2 (Scheme 2) employ reactions of carbon disulfide (i) with 2-aminoethanols 8 (X = OH), 16 ,17 2-aminoethyl sulfates 8 (X = OSO 3 H), 30 and 2-aminoethyl halides 8 (X = Cl, Br); 31, 32 (ii) with primary amines and 1,2-dibromoethane in the presence of a base; 18, 19 (iii) with aziridines 9; 30, 33 (iv) with 2-iminothiazolidines 10. 34 The preparation of compounds 2 via cyclization of methyl β-hydroxyalkyldithiocarbamates 11 upon treatment with mesyl chloride in pyridine (Scheme 2, Route v) 24 and via cyclization of 2-alkylaminoethanethiols 12 with thiophosgene in the presence of a base (Route vi) 33 have also been reported. The alkylation of thiazolidine-2-thiones 13 with alkyl halides in the presence of a base gives 2-alkylthiothiazoles 14 (Scheme 2, Route ix). 31 However, we have located no reports of the introduction of functionalized N-substituents into either open-chain-or cyclic-dithiocarbamates. Our group has previously functionalized carbamates 18 (Scheme 4) via benzotriazolylalkylation [43] [44] [45] followed by nucleophilic displacement of benzotriazole with diverse nucleophiles, 46-54 such as organozinc reagents, 48, 51 ester enolates, 54 or ammonia. 46, 47, 49 This approach also includes condensation of carbamates 18
and benzotriazole with aliphatic and aromatic aldehydes. 47, 48, [53] [54] [55] [56] We have now applied similar methodology to functionalize dithiocarbamates 13, 25 and 29 providing a new route to diverse N-(1-sulfanylalkyl) 23a-l, 27a-c and 31a-e and N- [1-(dialkylphosphono) alkyl] dithiocarbamates 24a-e, 28a,b and 32a-d in good overall yields (Schemes 5, 6 and 7).
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Results and Discussion
The 1-(1-hydroxyalkyl)benzotriazoles 19a-d were prepared from benzotriazole and the corresponding aldehydes in excellent yields according to the published procedure. 57 The reaction of Nucleophilic substitution of the benzotriazolyl group in the 3-(1-benzotriazolylalkyl)-thiazolane-2-thiones 20b-d with thiols 21a-d in the presence of ZnBr 2 in refluxing diethyl ether for 12 h gave thio-derivatives 23a-l of 1,3-thiazolidine-2-thione in excellent isolated yields (Scheme 5, Table 1 Hz) in the 13 C-NMR spectra. 1,3-Thiazinane-2-thione 25 was prepared in 78% yield by the reaction of 3-bromopropylamine hydrobromide with carbon disulfide according to a published procedure. 41 In analogy to the preparation of 20a-d, condensation of compound 25 with 1-(1-hydroxyalkyl)benzotriazoles 19b-d in the presence of boron trifluoride in THF at 25 °C gave 3-(1-benzotriazolylalkyl)thiazine-2-thiones 26a-c in good isolated yields (Scheme 6). 
Scheme 6
Nucleophilic substitution of the benzotriazolyl group in the 3-(1-benzotriazolylalkyl)-1,3-thiazinane-2-thiones 26a,b by thiols 21a,c in the presence of ZnBr 2 in refluxing diethyl ether gave 3-[1-(substituted-sulfanyl)alkyl]-1,3-thiazinane-2-thiones 27a-c in 77-79% yields (Scheme 6).
Reaction of 1,3-thiazinane-2-thiones 26a,c with trialkyl phosphite 22a in the presence of ZnBr 2 in refluxing dichloromethane gave 1-(2-thioxo-1,3-thiazinan-3-yl)alkylphosphonates 28a,b in 72-77% yields (Scheme 6). Compounds 26a-c, 27a-c and 28a,b were characterized by elemental analyses and their 1 H-and 13 C-NMR spectra.
Reaction of alkyl N-alkyldithiocarbamates 29a-c with 1-(1-hydroxyalkyl)benzotriazoles 19a,d in the presence of p-toluenesulfonic acid in toluene under reflux for 24 h gave N-[1-(benzotriazol-1-yl)alkyl]-N-alkyldithiocarbamates 30a-d in good isolated yields (Scheme 7, Table 2 ). Owing to difficulties with isolation, crude compound 30e was used for the further preparation of 31d,e.
Nucleophilic substitution of the benzotriazolyl group in 30b,d,e by thiols 21a,c in the presence of ZnBr 2 in refluxing diethyl ether gave excellent yields of the alkyl N-thioalkyl dithiocarbamates 31a-e (Scheme 7, Table 2 
Scheme 7
Reaction of intermediates 30b,d with trialkyl phosphites 22a,b (R 2 = Et) in the presence of ZnBr 2 in refluxing dichloromethane gave the dialkyl phosphonates 32a-d in 83-89% yields (Scheme 7, Table 2 ). Compounds 30a-d, 31a-e and 32a-d were characterized by elemental analyses and by their 1 H-and 13 C-NMR spectra. 1-(2-thioxo-1,3-thiazolidin-3-yl) alkylphosphonates 24a-e To a solution of 3-(1-benzotriazolylalkyl)thiazolane-2-thione 20b-d (2 mmol) in anhydrous dichloromethane (20 mL) at 20-25 °C was added anhydrous zinc bromide (4 mmol) followed by the appropriate trialkyl phosphite 22a,b (4 mmol). The reaction mixture was heated under reflux for 16 h. The reaction mixture was cooled to 20-25 °C, quenched with a 10% aqueous solution of sodium carbonate and extracted with dichloromethane. The combined organic layers were washed with brine and dried over magnesium sulfate. The solvent was removed in vacuum and the product was purified by column chromatography on silica gel (hexanes / ethyl acetate 2:1). Diethyl 1-(2-thioxo-1,3-thiazolan-3-yl) 
General procedure for the preparation of

General procedure for the preparation of 3-[1-(substituted-sulfanyl)alkyl]-1,3-thiazinane-2-thiones 27a-c
To a solution of the 3-(1-benzotriazolylalkyl)-1,3-thiazinane-2-thione 26a-c (2 mmol) and thiol 21a,c (8 mmol) in anhydrous diethyl ether (25 mL) under nitrogen was added anhydrous zinc bromide (2 mmol). The mixture was heated under reflux for 12h, and then cooled to room temperature. A precipitate was filtered off and washed with diethyl ether. The filtrate (plus washings) was washed with 5 % aqueous sodium hydroxide (2 x 25 mL) and water (2 x 25 mL). The ethereal solution was dried over magnesium sulfate and solvent was removed in vacuum. The product was purified by column chromatography on silica gel (hexanes / ethyl acetate 9:1). 
